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PROBLEM TO BE SOLVED: To provide a technology which can supply chondroitin sulfate in large quantity and 
at low cost from a raw material of nosal cartilages of fishes, especially of salmon heads. 
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drying the concentrated liquid as it is obtained or depositing chondroitin sulfate by adding ethanol to the 
concentrated liquid obtained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The separation purification approach of the chondroitin sulfate characterized by obtaining the water 
solution which carries out alkali treatment of the tissue of the animal containing chondroitin sulfate, and contains 
chondroitin sulfate, carrying out ultrafiltration processing of this water solution, and performing concentration 
and purification of chondroitin sulfate. 

[Claim 2] The separation purification approach of the chondroitin sulfate according to claim 1 which obtains the 
water solution which processes with proteolytic enzyme and contains chondroitin sulfate after alkali treatment, 
and carries out ultrafiltration processing of the water solution. 

[Claim 3] The separation purification approach of chondroitin sulfate according to claim 1 or 2 of obtaining 
chondroitin sulfate powder by drying the concentration liquid of the chondroitin sulfate obtained by ultrafiltration 
processing. 

[Claim 4] The separation purification approach of the chondroitin sulfate according to claim 1 or 2 which 
acquires precipitate of the chondroitin sulfate which added ethanol in the concentration liquid of the chondroitin 
sulfate obtained by ultrafiltration processing, and was produced in it. 

[Claim 5] The separation purification approach of chondroitin sulfate according to claim 1 to 4 that animal tissue 
is the cartilagines nasi of a salmon. 

[Claim 6] The separation purification approach of chondroitin sulfate according to claim 1 to 5 of performing 
ultrafiltration processing twice [ at least ]. 

[Claim 7] claim 1 which adds water in chondroitin sulfate content liquid in advance of ultrafiltration processing 
thru/or 6 — the separation purification approach given in either. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2;**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention carries out ultrafiltration processing of the chondroitin sulfate content 
water solution extracted from the connective tissue of the animal containing chondroitin sulfate, especially the 
cartilagines nasi of a salmon (salmon) head, performs concentration and purification of chondroitin sulfate 
continuously, and relates to the separation purification approach of chondroitin sulfate of obtaining chondroitin 
sulfate powder from concentration liquid. The chondroitin sulfate in which separation purification is carried out 
by this invention can be widely used for industrial products, such as a drugs raw material, a cosmetics raw 
material, and a food additive. 
[0002] 

[Background of the Invention] The salmon produced by the large quantity in recent years is conjointly eaten 
widely as a useful source of protein with the advance of refrigeration and a processing technique with hatching, 
fry culture, and a discharge technique. Although a salmon is fished by about 150,000t /, and a year and a large 
quantity in Hokkaido and the head and internal organs which are the processing wreckage are also discharged by 
the large quantity, except that the part is used as a raw material of a fish meal, it is hardly used, but the 
deployment is strongly desired from the marine-products-processing-industries company. 
[0003] Chondroitin sulfate is contained in the cartilagines nasi of a salmon head, and although it is reported 
compared with conventional chondroitin sulfate that it is new chondroitin sulfate in which sulfuric-acid radical 
distribution has comparatively random structure (the collection of Chemical Society of Japan Hokkaido branch, 
such as Ayako etc. Sasaki, 1998 summer research presentation meeting lecture summaries, 23 pages), 
separation purification on industrial magnitude is not performed at all until now. 

[0004] Chondroitin sulfate has the structure which the sulfuric-acid radical combined with the N-acetyl 
galactosamine on the basis of the disaccharide repetitive construct of glucuronic acid and N-acetyl 
galactosamine. Although the molecular weight changes with a raw material and methods of preparation, what was 
produced from a fillet of a shark, cartilago septi nasi of a calf, etc. which are acid tasteless odorless 
polysaccharide and are the main raw materials by which the current activity is carried out is used for a food 
additive, cosmetics, etc. taking advantage of the bioactive, water retention, and thickening nature about by tens 
of thousands to 300,000. Although the volume is about 200t per year, the cartilago septi nasi of that the fillet of 
a shark has few amounts of resources and a calf has a problem in the safeties of a raw material, such as the 
danger of an infectious disease (mad cow disease), and, as for all, it is in a difficult situation to stabilize and 
secure a cheap raw material. 

[0005] As a separation purification method of the chondroitin sulfate in the water solution currently carried out 
industrially conventionally How to make it precipitate chondroitin sulfate by adding organic solvents, such as 
alcohol, in a chondroitin sulfate content water solution (K.Meyer, E.Davidson et, al, and Biochem.Biophys.Acta., 
21, 506, 1956), The 4th class ammonium is added. As complex of water poor solubility How to settle and 
separate 0 [ Methods in ] Carbohydrate Chemistry, R.LWhistler Acadimic Press, New York 5, 38, 1965, and the 
improving method ( J P, 1-2 10401, A) of those are indicated. 

[0006] However, in order to obtain the chondroitin sulfate of a high grade to a large quantity by the above- 
mentioned approach, a lot of organic solvents (alcohol etc.) are required for generation and washing of 
precipitate, and in order for ******, such as protein, to precipitate simultaneously, it is necessary to use ion 
exchange resin etc. Moreover, by the approach using quarternary ammonium salt, the separation process for 
preventing mixing to the product of ammonium salt is needed. 
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[0007] 

[Problem(s) to be Solved by the Invention] Therefore, the object of this invention is to establish the technique 
which can supply chondroitin sulfate to a large quantity cheaply by using as a raw material the animal tissue 
currently conventionally processed as trash, especially the salmon head (cartilagines-nasi part) produced in a 
large quantity as wreckage in a processing field. Furthermore, the object of this invention is to offer the 
separation purification method of the chondroitin sulfate which obtains the product of a high grade efficiently 
from an animal tissue, especially the chondroitin sulfate content water solution extracted from the cartilagines 
nasi of a salmon. 
[0008] 

[Means for Solving the Problem] this invention persons considered the concentration purification of impurity and 
the water solution containing chondroitin sulfate which carried out decomposition processing beforehand and 
carried out depolymerize of the components other than the chondroitin sulfate contained in the cartilagines nasi 
extracted from the head of a salmon (protein etc.). As a concentration purification method, by the pore of the 
ultrafiltration membrane side where the path was specified, the molecule of various magnitude could be 
exceeded and divided from the high molecular compound by the size of the pore of the film to a low molecular 
weight compound, and the approach using the ultrafiltration membrane put in practical use in the production 
process of dairy products, soy sauce, a seasoning, etc. in the food industry field was examined wholeheartedly. 
Consequently, using the ultrafiltration membrane of a specific cut off molecular weight, by carrying out 
multistage consecutive processing, it checks that the chondroitin sulfate of the various purity corresponding to 
an application is obtained efficiently, and came to complete this invention. In addition, although the approach of 
this invention is checked considering the cartilagines nasi of a salmon as a raw material, it is not restricted to 
the cartilagines nasi of a salmon, but can apply also to separation purification of the chondroitin sulfate under 
various tissues of other animals containing chondroitin sulfate widely. 

[0009] Namely, the water solution which this invention carries out alkali treatment of the tissue of the animal 
containing 1 chondroitin sulfate, and contains chondroitin sulfate is obtained. The separation purification 
approach of the chondroitin sulfate characterized by carrying out ultrafiltration processing of this water solution, 
and performing concentration and purification of chondroitin sulfate, 2) The water solution which processes with 
proteolytic enzyme and contains chondroitin sulfate after alkali treatment is obtained. The separation purification 
approach of chondroitin sulfate given in said 1 which carries out ultrafiltration processing of the water solution, 

3) The separation purification approach of chondroitin sulfate given in said 1 or 2 which obtains chondroitin 
sulfate powder by drying the concentration liquid of the chondroitin sulfate obtained by ultrafiltration processing, 

4) The separation purification approach of chondroitin sulfate given in said 1 or 2 which acquires precipitate of 
the chondroitin sulfate which added ethanol in the concentration liquid of the chondroitin sulfate obtained by 
ultrafiltration processing, and was produced in it, 5) The separation purification approach of chondroitin sulfate 
given in either [ whose animal tissue is the cartilagines nasi of a salmon / said ] 1 thru/or 4, 6) — said 1 which 
adds water in chondroitin sulfate content liquid either [ which performs ultrafiltration processing twice / at 
least / said ] 1 thru/or 5 in advance of the separation purification approach of the chondroitin sulfate a 
publication, and 7 ultrafiltration processing thru/or 6 — either is provided with the separation purification 
approach of a publication. 

[0010] 

[The mode of implementation of invention] Hereafter, this invention is explained to a detail. 
If it is the organization which contains chondroitin sulfate in abundance comparatively as an animal tissue raw 
material used by [chondroitin sulfate extraction feed] this invention, there will be no limit. Especially, 
conventionally, it is generated in a large quantity in a processing field etc., and the cartilagines nasi in the head 
of the fishes currently processed as a thing without utility value, especially a salmon is used preferably. 
Hereafter, the head (cartilagines nasi) of a salmon is mentioned as an example, and is explained. 
[0011] From a [head end process] salmon head, the cartilagines nasi is extracted and the fragment (1-5mm 
angle extent) of this is carried out. Subsequently, in order to disassemble the protein contained in the 
cartilagines nasi, proteolytic enzyme processing is carried out alkali treatment and if needed. That is, first, after 
processing at the temperature of 37 degrees C thru/dr 50 degrees C for 30 minutes to 3 hours in an alkali water 
solution (for example, caustic-alkali-of-sodium water solution (0.2-0.4N)), an acetic acid, a hydrochloric acid, 
etc. neutralize and filtration removes insoluble matter. Subsequently, pH of a filtrate is adjusted near neutrality, 
and after adding a proteolytic enzyme and processing around 40 degrees C for 1 hour to 2 hours, deactivation of 
the enzyme is carried out with heating. After cooling, centrifugal separation is carried out and the supernatant 
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liquid containing the depolymerize impurity produced in decomposition processing and chondroitin sulfate is 
obtained. Degree process carries out continuation multistage ultrafiltration processing of this supernatant liquid, 
and concentration and purification of chondroitin sulfate are performed simultaneously. 

[0012] After having added 0.4-N sodium-hydroxide water solution so that the last concentration might be set to 
0.2 Ns from a salmon head as one example at 1 3.2kg of cartilagines nasi which extracted the cartilagines nasi 
and carried out the fragment, and processing at 37 degrees C for 2 hours, the acetic acid neutralized and rough 
filtration removed insoluble matter. pH of a filtrate was prepared to 7.0, the protease (the product made from 
Amano Pharmaceuticals, trade name Amano A) was processed for 1 hour at 13.2g (0.1% of cartilagines-nasi 
weight) addition, and 37 degrees C, heating deactivation was carried out for 5 minutes at 85 degrees C, and 24I. 
(L) of supernatant liquid after centrifugal separation was obtained. 

[0013] The outline of the ultrafilter used for continuation multistage ultrafiltration processing at [continuation 
multistage ultrafiltration processing] drawing 1 is shown. Among drawing, one is ultrafiltration membrane, 
contains an extract 2 on a tank 4, and carries out feeding supply with high pressure pumping 5 at ultrafiltration 
membrane 1. In this case, when the extract of the supernatant liquid obtained above was supplied to 
ultrafiltration membrane as it was, it became clear that chondroitin sulfate aiming at concentration fell out to a 
permeate liquid side, and the yield worsened. Then, what added water (tap water) 3 to supernatant liquid is 
supplied to ultrafiltration membrane. The addition of water should just carry out large purport tales-doses 
addition to supernatant liquid, although chondroitin sulfate is the amount no longer escaping from to a permeate 
liquid side. 

[0014] Although what is necessary is just to select the ultrafiltration membrane to be used in consideration of 
the molecular weight of the chondroitin sulfate contained in raw material liquid, since the molecular weight is 
20,000 (about 30,000-300,000) or more, in the case of the chondroitin sulfate contained in the salmon 
cartilagines nasi, the ultrafiltration membrane of a cut off molecular weight 20,000 should just be used. Although 
the average operating pressure of supply liquid sees the balance of the amount of transparency of the permeate 
liquid (7) which consists of the molecule and water below the discharge of the concentration liquid (6) containing 
the pressure resistance of the ultrafiltration membrane to be used, and the component more than the cut off 
molecular weight which passes ultrafiltration membrane, and a cut off molecular weight and is decided, it is 2- 
3kg/cm2 of large purports. 

[0015] The 24I. (L) (chondroitin sulfate concentration about 17 g/L, about 30% of chondroitin acid purity.) of the 
above-mentioned extracts in addition, analysis of chondroitin sulfate — some liquid — extracting — 
GARAMBOSU — the amount of glucuronic acid was measured in law (Galambos JT 1967 The reaction of 
carbazole with carbohydrates 1. Effect of borate and sulfamate on the carbazole color of 
sugars.Anal.Biochem.1 9:1 19-132), and the quantum of the chondroitin sulfate concentration was carried out. 
chondroitin sulfate [ as opposed to a solid in purity ] — comparatively — the following — being the same — it 
received, the processing liquid which added water 24L was processed the condition for 10L/[ 50 degrees C and 
the mean pressure of 2kg/cm2 ], and about 37.0 permeate liquid L (4.4 times as many enrichment factor as this) 
was obtained (concentration of the 1 st stage). 

[0016] The chondroitin sulfate concentration in 31.8 g/L (purity is 63.5%) and permeate liquid of the chondroitin 
sulfate concentration in concentration liquid was 0.2 g/L (purity is 1.2%). Subsequently, addition mixing of the tap 
water of the amount of permeate liquid and tales doses was carried out, processing liquid was supplied from the 
tank 4 of drawing 1 , and ultrafiltration processing of the 2nd stage was performed similarly. The amount of 
permeate liquid is 36. 4L, and chondroitin sulfate concentration was not accepted for the chondroitin sulfate 
concentration in concentration liquid into 32.5 g/L (purity is 88.4%) and permeate liquid. 
[0017] Furthermore, the tap water of the amount of permeate liquid and tales doses was added, and 
ultrafiltration processing of the 3rd stage eye was performed similarly. The amount of permeate liquid is 35.6L, 
and obtained concentration liquid 12.0L The chondroitin sulfate (CS) concentration in concentration liquid was 
not accepted for chondroitin sulfate into 31.6 g/L (purity is 98.6%) and permeate liquid. 

[0018] The flow of the above result is shown in drawin g 2 , and the analysis result of the extract before and 

behind each stage and concentration liquid is shown in a table 1. 

[0019] 

[A table 1] 

A processing phase CS concentration CS purity g/l % Before processing An extract 1 6.8 30.4 The 1 st stage 
Concentration liquid 31.8 63.5 Permeate liquid 0.2 1.2 The 2nd stage Concentration liquid 32.588.4 Permeate 
liquid 0 - The 3rd stage Concentration liquid 31.6 98.6 Permeate liquid 0 - [0020] Although runoff of the 
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chondroitin sulfate to permeate liquid was very small on each stage and the purity of chondroitin sulfate was 
30.4% in the extract before processing so that clearly from the analysis result of the chondroitin sulfate 
concentration and purity of each processing liquid before and behind the membrane process of a table 1 Go up 
for every stage and it is refined to 98% or more on a stage 3. The chondroitin sulfate of a high grade can be 
obtained by drying the concentration liquid obtained by this as it is, or acquiring precipitate of an organic solvent 
and the chondroitin sulfate which added ethanol preferably and was produced. 
[0021] 

[Effect of the Invention] This invention removes with water low-molecular ******, such as a peptide which lives 
together by repeating ultrafiltration processing from the water solution containing the chondroitin sulfate 
obtained by carrying out depolymerize of the protein which extracts chondroitin sulfate with alkali from the 
cartilagines nasi of a salmon head, and lives together in an extract with proteolytic enzyme if needed, and 
provides concentration and coincidence of a water solution with a large quantity and the approach of performing 
efficiently for purification of chondroitin sulfate. Chondroitin sulfate can be obtained by condensing and refining a 
water solution by drying concentration liquid as it is, or settling chondroitin sulfate using organic solvents, such 
as little [ far ] ethanol, compared with the former. Furthermore, without ion-exchange resin etc., ** can also 
obtain the chondroitin sulfate of a high grade and reduction of cost is achieved. 

[0022] When a salmon is fished by about 150,000t /, and a year and a large quantity in Hokkaido, about 15,000t 
(about 10% of cartilagines nasi is included) of heads which are the processing wreckage is discharged and 
chondroitin sulfate is manufactured to a large quantity, it is cheap, and it is the raw material stabilized 
dramatically. Furthermore, it is checked by the cartilagines nasi of a salmon head that acid polysaccharide other 
than the chondroitin sulfate looked at by the thing of other animal tissue origins (hyaluronic acid, the Delmer 
Than acid, heparan sulfate, etc.) hardly lives together. 

[0023] It is possible to manufacture the chondroitin sulfate of a high grade (for remedies) from low purity (for 
example, for food additives) to arbitration by choosing the stage of a membrane process by this invention. 
Moreover, the powder of chondroitin sulfate can be obtained by drying concentration liquid as it is, without 
performing actuation which adds organic solvents, such as ethanol, in purification concentration liquid. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
^:**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention carries out ultrafiltration processing of the chondroitin sulfate content 
water solution extracted from the connective tissue of the animal containing chondroitin sulfate, especially the 
cartilagines nasi of a salmon (salmon) head, performs concentration and purification of chondroitin sulfate 
continuously, and relates to the separation purification approach of chondroitin sulfate of obtaining chondroitin 
sulfate powder from concentration liquid. The chondroitin sulfate in which separation purification is carried out 
by this invention can be widely used for industrial products, such as a drugs raw material, a cosmetics raw 
material, and a food additive. 
[0002] 

[Background of the Invention] The salmon produced by the large quantity in recent years is conjointly eaten 
widely as a useful source of protein with the advance of refrigeration and a processing technique with hatching, 
fry culture, and a discharge technique. Although a salmon is fished by about 150,000t /, and a year and a large 
quantity in Hokkaido and the head and internal organs which are the processing wreckage are also discharged by 
the large quantity, except that the part is used as a raw material of a fish meal, it is hardly used, but the 
deployment is strongly desired from the marine-products-processing-industries company. 
[0003] Chondroitin sulfate is contained in the cartilagines nasi of a salmon head, and although it is reported 
compared with conventional chondroitin sulfate that it is new chondroitin sulfate in which sulfuric-acid radical 
distribution has comparatively random structure (the collection of Chemical Society of Japan Hokkaido branch, 
such as Ayako etc. Sasaki, 1 998 summer research presentation meeting lecture summaries, 23 pages), 
separation purification on industrial magnitude is not performed at all until now. 

[0004] Chondroitin sulfate has the structure which the sulfuric-acid radical combined with the N-acetyl 
galactosamine on the basis of the disaccharide repetitive construct of glucuronic acid and N-acetyl 
galactosamine. Although the molecular weight changes with a raw material and methods of preparation, what was 
produced from a fillet of a shark, cartilago septi nasi of a calf, etc. which are acid tasteless odorless 
polysaccharide and are the main raw materials by which the current activity is carried out is used for a food 
additive, cosmetics, etc. taking advantage of the bioactive, water retention, and thickening nature about by tens 
of thousands to 300,000. Although the volume is about 200t per year, the cartilago septi nasi of that the fillet of 
a shark has few amounts of resources and a calf has a problem in the safeties of a raw material, such as the 
danger of an infectious disease (mad cow disease), and, as for all, it is in a difficult situation to stabilize and 
secure a cheap raw material. 

[0005] As a separation purification method of the chondroitin sulfate in the water solution currently carried out 
industrially conventionally How to make it precipitate chondroitin sulfate by adding organic solvents, such as 
alcohol, in a chondroitin sulfate content water solution (K.Meyer, E.Davidson et, al, and Biochem.Biophys.Acta., 
21, 506, 1956), The 4th class ammonium is added. As complex of water poor solubility How to settle and 
separate () [ Methods in ] Carbohydrate Chemistry, R.L.Whistler Acadimic Press, New York 5, 38, 1965, and the 
improving method ( J P, 1-2 10401, A) of those are indicated. 

[0006] However, in order to obtain the chondroitin sulfate of a high grade to a large quantity by the above- 
mentioned approach, a lot of organic solvents (alcohol etc.) are required for generation and washing of 
precipitate, and in order for ******, such as protein, to precipitate simultaneously, it is necessary to use ion 
exchange resin etc. Moreover, by the approach using quarternary ammonium salt, the separation process for 
preventing mixing to the product of ammonium salt is needed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] This invention removes with water low-molecular ******, such as a peptide which lives 
together by repeating ultrafiltration processing from the water solution containing the chondroitin sulfate 
obtained by carrying out depolymerize of the protein which extracts chondroitin sulfate with alkali from the 
cartilagines nasi of a salmon head, and lives together in an extract with proteolytic enzyme if needed, and 
provides concentration and coincidence of a water solution with a large quantity and the approach of performing 
efficiently for purification of chondroitin sulfate. Chondroitin sulfate can be obtained by condensing and refining a 
water solution by drying concentration liquid as it is, or settling chondroitin sulfate using organic solvents, such 
as little [ far ] ethanol, compared with the former. Furthermore, without ion-exchange resin etc., ** can also 
obtain the chondroitin sulfate of a high grade and reduction of cost is achieved. 

[0022] When a salmon is fished by about 150,000t /, and a year and a large quantity in Hokkaido, about 15,000t 
(about 10% of cartilagines nasi is included) of heads which are the processing wreckage is discharged and 
chondroitin sulfate is manufactured to a large quantity, it is cheap, and it is the raw material stabilized 
dramatically. Furthermore, it is checked by the cartilagines nasi of a salmon head that acid polysaccharide other 
than the chondroitin sulfate looked at by the thing of other animal tissue origins (hyaluronic acid, the Delmer 
Than acid, heparan sulfate, etc.) hardly lives together. 

[0023] It is possible to manufacture the chondroitin sulfate of a high grade (for remedies) from low purity (for 
example, for food additives) to arbitration by choosing the stage of a membrane process by this invention. 
Moreover, the powder of chondroitin sulfate can be obtained by drying concentration liquid as it is, without 
performing actuation which adds organic solvents, such as ethanol, in purification concentration liquid. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Therefore, the object of this invention is to establish the technique 
which can supply chondroitin sulfate to a large quantity cheaply by using as a raw material the animal tissue 
currently conventionally processed as trash, especially the salmon head (cartilagines-nasi part) produced in a 
large quantity as wreckage in a processing field. Furthermore, the object of this invention is to offer the 
separation purification method of the chondroitin sulfate which obtains the product of a high grade efficiently 
from an animal tissue, especially the chondroitin sulfate content water solution extracted from the cartilagines 
nasi of a salmon. 
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MEANS 



[Means for Solving the Problem] this invention persons considered the concentration purification of impurity and 
the water solution containing chondroitin sulfate which carried out decomposition processing beforehand and 
carried out depolymerize of the components other than the chondroitin sulfate contained in the cartilagines nasi 
extracted from the head of a salmon (protein etc.). As a concentration purification method, by the pore of the 
ultrafiltration membrane side where the path was specified, the molecule of various magnitude could be 
exceeded and divided from the high molecular compound by the size of the pore of the film to a low molecular 
weight compound, and the approach using the ultrafiltration membrane put in practical use in the production 
process of dairy products, soy sauce, a seasoning, etc. in the food industry field was examined wholeheartedly. 
Consequently, using the ultrafiltration membrane of a specific cut off molecular weight, by carrying out 
multistage consecutive processing, it checks that the chondroitin sulfate of the various purity corresponding to 
an application is obtained efficiently, and came to complete this invention. In addition, although the approach of 
this invention is checked considering the cartilagines nasi of a salmon as a raw material, it is not restricted to 
the cartilagines nasi of a salmon, but can apply also to separation purification of the chondroitin sulfate under 
various tissues of other animals containing chondroitin sulfate widely. 

[0009] Namely, the water solution which this invention carries out alkali treatment of the tissue of the animal 
containing 1 chondroitin sulfate, and contains chondroitin sulfate is obtained. The separation purification 
approach of the chondroitin sulfate characterized by carrying out ultrafiltration processing of this water solution, 
and performing concentration and purification of chondroitin sulfate, 2) The water solution which processes with 
proteolytic enzyme and contains chondroitin sulfate after alkali treatment is obtained. The separation purification 
approach of chondroitin sulfate given in said 1 which carries out ultrafiltration processing of the water solution, 

3) The separation purification approach of chondroitin sulfate given in said 1 or 2 which obtains chondroitin 
sulfate powder by drying the concentration liquid of the chondroitin sulfate obtained by ultrafiltration processing, 

4) The separation purification approach of chondroitin sulfate given in said 1 or 2 which acquires precipitate of 
the chondroitin sulfate which added ethanol in the concentration liquid of the chondroitin sulfate obtained by 
ultrafiltration processing, and was produced in it, 5) The separation purification approach of chondroitin sulfate 
given in either [ whose animal tissue is the cartilagines nasi of a salmon / said ] 1 thru/or 4, 6) — ; said 1 which 
adds water in chondroitin sulfate content liquid either [ which performs ultrafiltration processing twice / at 
least / said ] 1 thru/or 5 in advance of the separation purification approach of the chondroitin sulfate a 
publication, and 7 ultrafiltration processing thru/or 6 — either is provided with the separation purification 
approach of a publication. 

[0010] 

[The mode of implementation of invention] Hereafter, this invention is explained to a detail. 

If it is the organization which contains chondroitin sulfate in abundance comparatively as an animal tissue raw 

material used by [chondroitin sulfate extraction feed] this invention, there will be no limit. Especially, 

conventionally, it is generated in a large quantity in a processing field etc., and the cartilagines nasi in the head 

of the fishes currently processed as a thing without utility value, especially a salmon is used preferably. 

Hereafter, the head (cartilagines nasi) of a salmon is mentioned as an example, and is explained. 

[0011] From a [head end process] salmon head, the cartilagines nasi is extracted and the fragment (1-5mm 

angle extent) of this is carried out. Subsequently, in order to disassemble the protein contained in the 

cartilagines nasi, proteolytic enzyme processing is carried out alkali treatment and if needed. That is, first, after 

processing at the temperature of 37 degrees C thru/or 50 degrees C for 30 minutes to 3 hours in an alkali water 

solution (for example, caustic-alkali-of-sodium water solution (0.2-0.4N)), an acetic acid, a hydrochloric acid, 
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etc. neutralize and filtration removes insoluble matter. Subsequently, pH of a filtrate is adjusted near neutrality, 
and after adding a proteolytic enzyme and processing around 40 degrees C for 1 hour to 2 hours, deactivation of 
the enzyme is carried out with heating. After cooling, centrifugal separation is carried out and the supernatant 
liquid containing the depolymerize impurity produced in decomposition processing and chondroitin sulfate is 
obtained. Degree process carries out continuation multistage ultrafiltration processing of this supernatant liquid, 
and concentration and purification of chondroitin sulfate are performed simultaneously. 

[0*012] After having added 0.4-N sodium-hydroxide water solution so that the last concentration might be set to 
0.2 Ns from a salmon head as one example at 1 3.2kg of cartilagines nasi which extracted the cartilagines nasi 
aod carried out the fragment, and processing at 37 degrees C for 2 hours, the acetic acid neutralized and rough 
filtration removed insoluble matter. pH of a filtrate was prepared to 7.0, the protease (the product made from 
Amano Pharmaceuticals, trade name Amano A) was processed for 1 hour at 13.2g (0.1% of cartilagines-nasi 
weight) addition, and 37 degrees C, heating deactivation was carried out for 5 minutes at 85 degrees C, and 24I. 
(L) of supernatant liquid after centrifugal separation was obtained. 

[001 3] The outline of the ultrafilter used for continuation multistage ultrafiltration processing at [continuation 
multistage ultrafiltration processing] drawing 1 is shown. Among drawing, one is ultrafiltration membrane, 
contains an extract 2 on a tank 4, and carries out feeding supply with high pressure pumping 5 at ultrafiltration 
membrane 1. In this case, when the extract of the supernatant liquid obtained above was supplied to 
ultrafiltration membrane as it was, it became clear that chondroitin sulfate aiming at concentration fell out to a 
permeate liquid side, and the yield worsened. Then, what added water (tap water) 3 to supernatant liquid is 
supplied to ultrafiltration membrane. The addition of water should just carry out large purport tales-doses 
addition to supernatant liquid, although chondroitin sulfate is the amount no longer escaping from to a permeate 
liquid side. 

[0014] Although what is necessary is just to select the ultrafiltration membrane to be used in consideration of 
the molecular weight of the chondroitin sulfate contained in raw material liquid, since the molecular weight is 
20,000 (about 30,000-300,000) or more, in the case of the chondroitin sulfate contained in the salmon 
cartilagines nasi, the ultrafiltration membrane of a cut off molecular weight 20,000 should just be used. Although 
the average operating pressure of supply liquid sees the balance of the amount of transparency of the permeate 
liquid (7) which consists of the molecule and water below the discharge of the concentration liquid (6) containing 
the pressure resistance of the ultrafiltration membrane to be used, and the component more than the cut off 
molecular weight which passes ultrafiltration membrane, and a cut off molecular weight and is decided, it is 2- 
3kg/cm2 of large purports. 

[001 5] The 24I. (L) (chondroitin sulfate concentration about 1 7 g/L, about 30% of chondroitin acid purity.) of the 
above-mentioned extracts in addition, analysis of chondroitin sulfate — some liquid — extracting — 
GARAMBOSU — the amount of glucuronic acid was measured in law (Galambos JT 1967 The reaction of 
carbazole with carbohydrates 1. Effect of borate and sulfamate on the carbazole color of 
sugars.Anal.Biochem.1 9:1 19-132), and the quantum of the chondroitin sulfate concentration was carried out. 
chondroitin sulfate [ as opposed to a solid in purity ] — comparatively — the following — being the same — it 
received, the processing liquid which added water 24L was processed the condition for 10L/[ 50 degrees C and 
the mean pressure of 2kg/cm2 ], and about 37.0 permeate liquid L (4.4 times as many enrichment factor as this) 
was obtained (concentration of the 1st stage). 

[0016] The chondroitin sulfate concentration in 31.8g/L (purity is 63.5%), and permeate liquid of the chondroitin 
sulfate concentration in concentration liquid was 0.2 g/L (purity is 1.2%). Subsequently, addition mixing of the tap 
water of the amount of permeate liquid and tales doses was carried out, processing liquid was supplied from the 
tank 4 of drawing 1 , and ultrafiltration processing of the 2nd stage was performed similarly. The amount of 
permeate liquid is 36.4L, and chondroitin sulfate concentration was not accepted for the chondroitin sulfate 
concentration in concentration liquid into 32.5 g/L (purity is 88.4%) and permeate liquid. 
[0017] Furthermore, the tap water of the amount of permeate liquid and tales doses was added, and 
ultrafiltration processing of the 3rd stage eye was performed similarly. The amount of permeate liquid is 35.6L, 
and obtained concentration liquid 12.0L. The chondroitin sulfate (CS) concentration in concentration liquid was 
not accepted for chondroitin sulfate into 31.6 g/L (purity is 98.6%) and permeate liquid. 

[0018] The flow of the above result is shown in drawing 2 , and the analysis result of the extract before and 
behind each stage and concentration liquid is shown in a table 1. 
[0019] 
[A table 1] 
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A processing phase CS concentration CS purity g/l % Before processing An extract 16.8 30.4 The 1st stage 
Concentration liquid 31.8 63.5 Permeate liquid 0.2 1.2 The 2nd stage Concentration liquid 32.588.4 Permeate 
liquid 0 - The 3rd stage Concentration liquid 31.6 98.6 Permeate liquid 0 - [0020] Although runoff of the 
chondroitin sulfate to permeate liquid was very small on each stage and the purity of chondroitin sulfate was 
30.4% in the extract before processing so that clearly from the analysis result of the chondroitin sulfate 
concentration and purity of each processing liquid before and behind the membrane process of a table 1 Go up 
f6r every stage and it is refined to 98% or more on a stage 3. The chondroitin sulfate of a high grade can be 
obtained by drying the concentration liquid obtained by this as it is, or acquiring precipitate of an organic solvent 
and the chondroitin sulfate which added ethanol preferably and was produced. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline of an ultrafilter is shown. 

[Drawing 2] It is flow drawing of the example of this invention. 

[Description of Notations] 

1 Ultrafiltration Membrane 

2 Extract 

3 Water 

4 Tank 

5 High Pressure Pumping 

6 Concentration Liquid 

7 Permeate Liquid 

8 Pressure Gage 

9 Heat Exchanger 

10 Flowmeter 

11 Bulb 
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[Drawing 1] 
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[Drawing 2] 
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